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# u lt » s h flunumuuE 

[»#B2] pH#1. 0-3. 0T**H*JHlBtt 

mm 3 j *• y t^x^* ywMt-m. ma 

mnuvxYmmmmzm^x. wxhtum 
m. 

[00 0 1] 

+&u <jx mmmmm. u : sx vmmifzti* 
mvzw - ywm&zmz . 

[0002] 

3 »«b*>m s mw&mvti u >>x f *^a$ ftT 

*»0S§(7)TOC«i, g|& (4 36nm) ^ 

in ( 3 6 5nm) mmmznxmizm^&m 
mm ^ixxzfcw. zi> izMm t w>* fc^ic . 

Afc J: 8@t&*itn*. i«J:^5rjSMi 

JniA^f&frSft^TIi, L S I *8an»>69 x a 

Itfct gEWfc&i ffl 

[0003] iSSJK-ftSrjijfc-r ht&XKWJX YWSM 
tLX. flitf. *W&m3. 77 9, 7 7 8^fM 
m. 8&¥2-2 7 660#m «fBB 3 F2-2 5 85 

o ^&miztm<r>ft&mmm v vx vtmhax^h. 
iuzmmuitxhu. ®Mmx-e>Rjm<»m^m 
tm*. m?mm%®nmix'mmit&m 

mibitAsX'ti 0 . l-vx h^JWttllwsaWfcrJ: Oa- 

mmm^t^, mmLmzxw-ytmz 

[0004] z<r>ljmzm^z>%.fo'&cr>m\,mfob I 



m *fr?it-&fa$ tz im&#tfmt>tix ^ 4 . mm 

mt0)2.XTlV$i) t m^btlX^&. Ztlt><DU ; JXV 

mma. mm^mmzmmi. m&mtzj:^ 
x. mwLtizmztuw-y®mz*mzti*>. 

[0005] tt&mm/VX hVXo KJGIftflKz 
BMHIKje^nffl Lfc: 1/ ^'x HWKi. l-^'x hiiii?) 

X iVtkttzmtj&Wz^MVnb ixftmix^&rs. 
ymmt mz-t nt&fab osarr*»r * £ 1 1 J: 

{f, S.A.HacDonald et al.. Proc. SPIE, 31 (1993) 1925. 

\twjxYwmz±*%mm*w$t. hp*>. ®%b 
®%&<-?<m<vikwmtffk< Khb.v vx y% 

mtf%Mz{&T l - y<^j£* { !U#& < * h P E D 
(PostExposure Delay effect) # j: < fl]f>^T^ 

6. 

[0006] P E DS!im2r^-r.?.^0*ftO-oi: 
LT . Wi.fcFWIHM - 2 0 4 8 4 8^^gtEa<0V 

±%mznm-thTiym ( ]y=jxhmzmx-ti 
<teWi<'timzw*a-tz>i><7>xhh. zcoumut, u 
^'xhfiMijR^eiiia. iftaig^isjwti&fc 

Hi: ffl» t*JtHtfif O J: 5^y'^h t i>«JCt'# 
[0007] WJx htt®<rm&Zm&h%\,\izibiz^ 

mwsx bmammnt. wx hm-txizm 

wllEi6*iBiS*v^k*qB«S*i6. L*»L. PE 

Dw&zwm-t&MSkZft-ob ztihusfx mmsm 

«*Cfflv^n*Wttf5lKli. JJB<%fett*SK:LT 
fiMBUct><0{i3 0 0nmWT^3$V^lRSr»o 0 

(f. H.Ban etal., J. photopolym. Sci. Technol. 7(1 
994) 17-22. K*3#ITH&. iOi 5tC«*jW)«M« 
(«2 0 0m) 4T«lR*m;-fs PEDM?:+»l: 
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[0008] ' 

[JWH^JKSL J: 3 b+limi mm 1 X{ilf^JB2 

»tH*t*t»Tft*. IWSI3ft:*J»t*fWltt. ffl 

j^XVM/$/xMHHt*itOT£b'>?'ft*. IS*' 
*4Xtt5iai*)5HIMi. fBBttfcftfu ao^tffiffS 

[0009] 

0-3. O-CftftU^hftHRfflttlBBWailCHt 
6. **WBtt, #y t*xAXA*yi$Mfc£!l$j. 
*SHfcKy LT&S U vX hftHRtc 

[ 0 0 1 0 ] * fc . SfiLtKl^'X hlt*jg 

t. »36t&xa«a, i^'xhssMw-sis*)* 

[00 11] 

ylSHb^i: LTIi, «*tf, ;Kyt'x;|,XA*y 
BL t'x^xAtfyg^fi^rtW&ftS. b'-A 
XAtfyi^fi^^i^E/v-kLT^ 7? 
'JAIL >*?yAlL 7:7 yA&X*A^0>7? 'JA 
|gxx r A, ^ ? 9 'J AK> f-A^<0* ? 7 'J A&XX 
rA, 7?'JA7SK, N-t-AT-t 1-7*$ h\ N- 

b'x/n^oy 4. t'-AXA*yg^)&fi£ 

ft*. t'x^xA*yigOgiJilrti&fIII«l£%k L-TS 

^tcW«iJH{i^r<, 0. 1 *)U%&±<r>WmX'&%M 

aflKfcAfctis h'^yUXA*y^5 0* A%JJLLT' 

& 4 -r t m * l v \ # y t'xAXA* y uswt&ft t 

[0012] *»WJ=J3tt***tttf 'J LT<2< 
fflitf. ^'Jf^Ata'J Ky, #yt*-A7A3- 
A N sK'JT^'JAK, ^yxf-uy^yH. tfyt'x 
;Mf-Ax-rA, tf'J7?yA7$h\ fc'xAtu'J 



Ky-7? y A7 5 Wdtetk. t'x/Ptay Ky-p 
Ktt^l4tS*fc 7A-5y$rifaWWu *0*>T* 

y, t'x/utoy h'y-7?yA7$K**£fik fx 

a^o y f y-mmt'-jumitMtm i < . *y t* 

x/Hfo y H y *U Ztlh y v 

-tt» I^*XHIBfcffl8L*VU3fclfflT*j8iR3fU 

yx hist hhiah* 3 ttarcsucKesh* . 

[0013] *»flfcfe»t*sKy t'x;^A*yK^b 

£«joE£4li s *i§tt# y v- , y h*x;ux a* y 
l^b^&^*^*t»Uf, o. ooi~o. l 

m%%kt&Zkf)Wtl<. 0. 0 0 1-0. 05M 

m%t-rizt^x r )mi<. o. 005-0. 03 

?ikPED»ft*«lM'C*4<*4«ll<>l*»*"). i<0 

v*<oa«icwuT. 0. 1-1 o**%fc-f6.ria>* 

jSFtL<, 0. l-5S*%t-r4;tA { J:0li?*L 

<, 0. s^oxktiitiWttJffil/K** 
tt# y -7-oie^fi*<^-r r 4 iu^h Rtt-ii t 

[0014] *«WC«*t4 U^'X hftflflgfflfflMltf 

vnommcDfWz 1 . 0-3. ofc-tsiktfwctf* 

M-ri»ffl[6)* { 3S<=SrO, pH#3. OfeLLTIiPEDa* 
Six. ^A^yK % x;u*y®. /NDyy-fb* 

[0015] wm^jx vwmm^mmz 

■y *3HHB«tBB» x— fA^^jBvSISPJS: Jflx. 6 i k 
t«i'ttSxy-xA()|*)M7n7-HFC-l 3 5 (ffi 

TO. 0 0 5-0. 0 5M%fc-*-&;ijMIF*U>. 
y t'x^xy^y^-ft^ftl&lX^tt^y v-J^fc 
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[0017] *»HfcavvCtt*-r , SSLLCfl^igfi 

ica* ui/'x h&fflmm&m^xuvx homm* 

s c i: ( asft&y-* ) -r h z t m 1 1 < x\ ?s« * 
5 0~i 5 0"ctt&zktim&L\\ -i&ffknvyx 

x vvx vmzv <jx vmmm.mtfvvx m 

Z X\ V XX bflaH»4»*8K-^*t»*S*ii - 

tmtLw wxY msmmMum t a t « 

[0018] JJB^fflRti. y'J3^XA, #5*5 

hyxf-7l/7$y*<D»3«7$yJL i/** 
/Px?7-;l/rSy^<97/P3-/P7$y!IS. rtK-ftr 

ajs. * tf< v isygornvtr 5 y«£«w $ ittz 
[ooi9] mw^us** mwwrttt; ^ttm 

b J: 0 tf o Z b tfX'% I . ueoftSUfflBR U I s 

aj&Mi. witf. (a) r^y *jfaEBntttfflii« 
( b ) w&msmtx. ohm- (on 

ttEfcfc J: 97;k* 'JftgMldt UlllttMM:*** 

[0020] ±.n7/u* ommmma. r^a 
vmm^mx-hmwzx'hmmizMmztiKi:^ 

7 x J-iV&m&Z 1 fflfcUh*rt4 7 x y-m 
■kTflr? t KJHfcJflV vaDB^S^T" #5 

-*uv-;k p-?k/-;k 2, 3-*yu7- 
;k 2, 4-*vP7-;k 2, S-^vW-zk 
3, 4-*xW-/k 3, 5-*yuy-/k 2. 



3, 5-M;p<f-;i'7xy-^f<07xy-;HfoKis 
S*iffl#t67x/-/MI. uv7l/iy-/k *f3 
-;^fcV)7x/-/M±7j<&g£ 2<m-fhy^/-iv 

700^/1/^. tD#D-;K th'n^tKo 
7 >4S«07 x 7-/H4*18S* 3 fflWf 6 7x7-/1/ 

swawffcft.*. ztit><7)7xj-)\<m$. *ti?ti- 
mmAxxazfmi.^m^ z t i . 
[0021] r/wrt mt ixu. mm. **at 

& . 7/krt HfflcofigfflfiJi, 7x7 -/HI 1 */K*f 
IT0. 5-1. 5*/K0ffiffl#$FiU\ 
[0022] S*£<0fctf>«Mtti: LTJMtffflMfcS 

x7-;Hai*McMLT, 1X1 0-5-1 xiO-'t 

^)3cffi«<0RiEtttiE tTSSPS-f h Z b 6 
i)K BJ&MBts 7 0-1 3 0rT*Os RlE^f 
iau. 1-1 2B#ST'*>4. SSS^-co^t LTti, 7 

x7-;m, r^rt KSfttnuKfr- is-cftatr* 

tt«#ST{C7x/-;MiSt^r;UTt KHiRiB 

«^*. »«*&Bi*-r6fcAt. MET, Mltf. 2 
0~5 0mmHgt\ KJE^rt^fflKSr 1 5 0-2 0 0*C(C 

[0023] mriaU^JSItUHBJt^ct 0K2r4it4^ 
VnblXii. jT^^AJS. Any^t^ft, Jf/y 
v'T v Ytt£M. X)V*vm^X^M^ms:b' tfWf 

t>tih. t-^^b ix\t. mta. 

is. xii-b-iij*^ *x*-*?£.u^ ryt-w 

8M41-4) *-<>i«<W7^ytt. «i 

tf, rb^7;^D*'>K s ^y-yivttrytty 
m. hV7}\s*uxf>xfr*>m* hi)7/ujj-a» 

lie, Y)\>3:yX)V*VWj:bifi&Z>. Anyv*tft* 
tit LTIi. «£tf . ADWy^t««M 
>Nn7/^;W«*^Tn^b^ : 3:i:'Sr#(f 

y s 7v*7-t1-)\'<>-e>%b'tf$>&. *JVit7 : J 

Hi. y'7^/77 h * 7 yfltett* t* ^*tf h z b ffx-% 

[0024] xi^ym^xf-Mt^b ixit. mt 
«\ 7x7 -n^mm^-ri^mmit^bTi^ 

)VX)V-fc yWbh\ ^45fSK^* yl!i: wx^f/^ 

7x7 -iWbmmz^ti %mnt-& 
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%bLX\t7xJ-1l. U-V^W-Zk eotfn- 
/k 1, 2-^t Fo*v^7.£V>\ 1, 3-xtK 
odf s^-7? vytcb&h 0 , TW^UA^yKt t 
xy^y-x/M^gL x.-?yxii>fcvw,. mvivxiv 
*ylL rf-zl/T./PtfylL ^mxji>*ymblX7 

x y -;M4*k» tt-tmmktt&ytt 7iv*ivxiv 
tfzx.'%h. mm. 7>v* u ttiHTt7i y -;Mt* 

[0025] flftMHWC «fc 0»*4t4fl:^*«) 

t, 2~i 5mmx'hiztm£i^. mwm 
twbwsr uit 4-&-f «r* t & *i 

[0026] MifiL^Ktt^Rjctci o rivt vmts. 
WLwm*%ifcis*iBum*it+imk tx 

[0027] Tivij y fcrnrnzmmmmmati 
mmmtixit. ±ivmw&ftt>mmm.mz±& 
mmrniz* o nun vmmizmmm&tfmz 

[00283 mmSUfctzX MMMZtillMim 
ycom-Sfc. #y t'^7 * j-tvtoznnvti y 

[0029] Ko#«TT1ggW-4 c b mW£&<r)% 
m\b LX\t. y h*5/**A<aS, y l-df ^xh*>-y 

». 1 -xhdf^xf-;l^, ^Wy'O'yJH, t- 

V U xf-zl^ y 7 x -/P>-'y f-;u v 'J b'Z 
mfh ZbifX'^h. *<0+Ti r h 5 1 H d t'y -)V 

m. i -ihJfyif;n, hyxf-/us^y;ua*ir*» 

ff * L v \ B&^STTfSiHt 6 - 1 A^TOM:**) 7 x 
til 5-10 0%X'hhZbmUK. 3 0 



-10 0X-C**it*<IF4U^ 

[00303 7)1* vxmszm mmmrti 
wm®b ixit. iMemmiwizmmsu&izx 
tatetBu&zx-tXTJMrvmmzm&m 
mmmztLmmmz. mmmzzm-h^cob 

ix. mm. fmKBmz£*)*ti&##m&. Wit 

[oo3i3 %m\b tx\t. mNsu&mv&wm 
£Gtzit-£ViiX'fotiimizmfe2i\%\<\ mmKRpii 

mzm&comMblXli. ^'Jy^i-f/H, 
^V'> : J)^Xr/m. y^) s y l JlV7^.J^ yh*v 

%&mft>ti. z-tihnwwmitt&fcsytb i 

x. mm. t'x7xy-^A5&x**wb&!f&k fx 

7x>-^FSl-Wyf^i. y^7-y^^X,-K^r^ 
ft^Hl. y-fn-/«-£#7xy-;Mb£!i$!L 7iV*)V 

^y 7 s yfc%m:bffm j ft>tiz>. zmxit. m& 

«KJ6CJ:4S^ Ji^Rf5fcJ:oT, ±!ERJSffi!m 

[oo323 ^^» mmKmtzx o 7>v* v ?mmz 
o o m&mztthx 3 ~ 3 o o m&ux-h izt a>u t 

L<. $^>K, 5~2 0 0m*g5T*SC:k*«#iL 

rnmtmxumM®com&mizm-&®Mmg.tfi&T 

iwitft>b. tUs mmKmzx o r^* y tk^s 
t . Bgit^^ttriiRJCtcJ: o r;p* y * 
*Z < % 0 . 4 £ . SSta*^tt«SJCtc J: 0 7;^ y 

[00333 mmmb lxm. x^uyyva-^ 

y^f-^x-r^co^y^-^x-T;^. yf-;Hr 
ny;W7*r-feT- h^oxf-wy^y n-^r/Mf/io: 
-f^7-fer-h^S> ^xf-uy^y3-;i/^y^f-/t- 
x— f^tfo^x^u>yya-;H®, meuy/y 
3 -;py f-;i/x- r^T-fe r- h ^07"d tr y a 
->V7)V^)VX.— f/L-T-fe-f- h K^x >^<7)3r# 

KK<t*«a. ^o^df-tyy^o^rh^ 2-h 
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/k IfflM y^ot/k PBHV^a^-'k BKn- 
7>/k WMV7'frt\ BRt-7*?7k SKn-^ 
Vf-Jk iH^VO^/k WKs-^vf-Jk ttKt 
-^yf-/k B»n-^^;k BK2-^-fe-;k 
ftK5~N*-fe-/k WRn-^T^k 1186-^7 

r-;k PSt7 x -n&mm* 5 ~ 9 oi^x^r^^ 
-mum&ixm\ ^x t aw 

®m<7)®&£ttlX5 0-9 5fi«XT*&i t**** 

[0035] mmmm.®Bzm&mzte. m 
usxhvx.-i'ay umv>j*7) zm^m. im 

x-zz. mmmt ixu. mm. nfv**isx+ 

x~f/k ^'J^-^^xf-b-y^-u-f/ux— f/k 
^Jfj/xfl/^^?fyl.7i/-iH-f/K miEiat 
LTli. ^'7rnF17 k F173 <*0aM 5" 
df(tt)S?Sra«) . 7D7-HFC4 3 0. FC4 3 1 

^'JV-KP34 1 (ft^*X^(»)Sm n a n=&) Sri:' 

tthh. %ht,z. mi<om&®msmM3.. ask 

[0036] 

[00 3 7]-&j£Ml 

jf#f§ , fcSWStffflSfte IS* U:*' <9 77U7 y X 
m-?k/'-/P3 28. lg, p-?k/-7kl 
00. 9g, 3 7SM%*^V'J>36 1. 2 g&Wi 
82. 2 g JttM. tA-^/y^^xn^Wt:?! 
U rt?§^9 7°Ctcffi*>a#L^A^3B#^»ai^^ff 

ofc. *«tt, rta*i8ox:*ir±»f, itocrjgs 

»l%*)EEa£10~2 0«rfg*T*EU *Rj£tf)7x 
[0 0 38] -&J&0IJ2 

awn zmm u^^7/;^7X3Cii<i) ( P - t*x 

S8) 20g, ftg?X^3 0 Oral Sfi ( 2 5 

•C> T-CU8*UJg»$^. fcWC\ 7?*3+fc3. 
4-yfcKD-2H-e5yl0 5g. 12NJSS0. 
5«lSr»6nU SfiTCmiSlflBPLfctis SfflT?3 



TV*~*7J*<r>2. 3 8M4%*>§?S$rl6 0inlJotT 

*«W*>*»* 3KS# 3 0 0 ml T 3 ®iSfc# Lfcft, ^T*8 

0ml C*t LTS4X- 5 0 0 ml £J8l vt SSfclftfcff 
3ifcl»§fte2liMl^jILfcft. £i£!$J$r«£E& 
Jg& ( 3mmHg, 4 0°C) T'8B$IS!SaiU 
*«9 5%rb7h Hof5x;wa-ca^$^TOS^l> 
(p-h'x;l/7x/-;U) 22g£f#£. 

[0039] -snims 

mm. ^mm^mi^uz^yyjuyyx 

3tWn-)H8. 9g, eUx^OOmlfcttii 

g?a ( 2 5°o Tx-mimmztt. acwe, y 

yX^MZ3-9VX)V*-)V7'Oy4 F6 9g£5 0°C 
*m*-tc^i:olz , J>-l>^ffir-t&. xjryx)l>-fc-)l> 

1 000ml^*fc»E?§?S£AfU 4)SSl*ifelRS-li- 

m^mx-mmm 2 si* deu#l sums* 

$ffi£*tSs ( 3mmHg, 4 0'C) T8IBfSIS*SL. tn# 
o-;ub yx^y^*yiixf/H 0 g 
[0040] ^{gM4 

^mff!3fctJ^-C. x^^W^n^'f h'6 9g 
<?>Rh*)£.7 x-lVXlVK-lVlVyj K9 5g^fflU 
fc«*H4£lftW 3 k PI t#Bc-caj£*ffr>fc . * (OtS 

to#D-y^ U 7ix;W;p*>'ix^f;H 2 
g^fffe. 

[00413 mmi 

£®M 1 TfffcfflBA 90g, ^««2Tftfc*IHKc 
r h 7 b h' d f ? i/uaS^RiBS y ( p - t'x/|^ 
7x7-;>) 1 0gS.^fiJc^3T1#Jth-D^o-;^ 
x^y7.;w*>'Kx7.T;n gSrPBr'f V<.yf-;W4 0 

)V9x*bi&L. xitwuisx hmtemmmuz. - 
ooo s mmvzmm) i g, #vt*-;ux)\,*>® 

(RT^FMSO, 000, y;Wt-Sx-ya>; 
ovh^77^-ffitc«t0il^L, SJfi^yxf-uy^ 

gt^ftfl,, 0. 5Aim(7)7-f;k^-t'iP3SL.T^yv 

i^^h mmmmmmwMi 1 . 3 t* o 

[0042] ±I£X1#^:^> ; ML' hfflfiKftSrv' y a 
y^xAiKIIMaB^L, 0. 3 5~0. 3 6Mmc0l^ 

IBlx h ft-S^ffl^flifflfigft^ . *B*a ? y - y|? 
5t(«) iiSMSSD - SPIN636 1 4 0 

0 rpmCOHBSSc-C 3 0 S-m^P t . 9 0 'CT* 1 2 0 #f B 1 
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L - 6 0 0 tv - vflfil L fc. 4ffifta$Kii*ft+ 

ensu:. ttmntt^ii'fsh.o'. mra\ 6B#rat 

Uz. ^MWiiiL^MIi, 3 0fHH*ffi 

l. 3 owaxevflaft w:. a^f 9 oxrci 2 o» 

3 8MK*»»£fflV>T 9 OWBkO><Cl*/W8Wtefro 
it. Ztxmrkx- 1 o»ra f yxl/C, 3 0 fflSx t y" 

[00 4 3] . O/im^l/yXhW^ 

-y * «*) Bis^ra^m^estt s - 6 0 0 0 s 
m*xmxu maxims zmmmmrmm s - 

0. i~6B*H««9Bm&a«fraoKHt\ i/^t-s 

wsmmamt. PEDwmwm-tmmfiimz 

[0 04 4]£Jfcfl|2 

7/l^yi. Og (S^Wll(S)f) , tf'Jt*:^ 
x/l^yBlX*^2g£*9 7gfc*»L 0. 5 

m^m&wwpm 1 . 37*^. ;«i/^nsa 
m®mmfm&m^z . 1 1 rauz lt u y*x 
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